Introduction
Twenty-nine named and one unnamed species of Cirolana Leach, 1818 were included in the most recent key to the Australian fauna (Bruce, 1986) . Cirolana schioedtei Miers, 1884 has subsequently been transferred to Aatolana Bruce, 1993 (Bruce, 1993 . The juvenile specimens included in this key and discussed as Cirolana sp. apparently represent an undescribed species of Plakolana Bruce, 1993, and C. binyana Bruce,al. (1995: 17) . Revisionary work has provided increasingly narrower and more practical morphological limits to Cirolana with the transfer of many species to other genera (e.g. Bruce, 1981a; . Three informal subgroups of Cirolana have also been proposed by Bruce (1986 Bruce ( , 1995 : (1) the "C. parva group"; (2) the "C. southern group"; and (3) the "C. tuberculate group". The new species described here (and several others) cannot be unambiguously placed in any group: the rostrum does not meet the frontal lamina and there is some sculpting on the body segments of all three species eliminating them from the "C. parva" group; and they cannot be members of the "C. southern" or the "C. tuberculate" groups because they have continuous setae on the lateral margin of the uropod exopod. This, combined with the character conflict which exists between these informal groups, suggests that they may be based on plesiomorphic or homoplastic characters. A phylogenetic analysis to resolve this issue is needed.
All species of Australian Cirolana with nodular sculpting in the form of tubercles, and that are otherwise similar to the three new species, have the uropod exopod lateral margin with discontinuous plumose setae (i.e. occurring in widely spaced groups) and fewer robust setae, or the rostrum meeting the frontal lamina.
A close relationship between Cirolana comata sp. nov. and C. dissimilis sp. nov. is suggested by many similarities, in particular corresponding sexually dimorphic characters rare in species of Cirolana (Bruce, 1986: 140) . Both have a highly sclerotized robust seta on the posterodistal angle of the basis of pereopods 4-5 (4-6 in C. comata) . This character does not occur in C. australis sp. nov., nor in C. australiense Hale, 1925 , C. capricornica Bruce, 1986 or C. similis Bruce, 1981b (specimens AM P47660, P47668, P47669 examined). Its distribution is otherwise undocumented. Additionally, an iridescent brush formed by the aesthetascs of the antennule (Keable, 1998; Parker, in prep.) was found in both C. comata and C. dissimilis but not C. australis.
The three new species appear to be associated primarily with coral or rocky reefs. Cirolana comata and C. dissimilis occur on the continental shelf, C. australis on the continental slope. Of the species currently placed in Cirolana or incertae sedis, only C. bisulcata Hobbins and Jones, 1993 , C. bougaardti Kensley, 1984 , C. meseda Hobbins and Jones, 1993 , C. vanhoeffeni Nierstrasz, 1931 and C. stebbingi Nierstrasz, 1931 Lowry and P. Freewater, 16-17 Apr 1993 (stn SEAS TAS-365) , AM P59353 (2 females, 1 male, 6 mancas); stn SEAS TAS-367, AM P59354 (7 females, 1 male, 5 mancas).
Diagnosis. Cephalon: rostrum not extending to frontal lamina, not dividing antennules; anterior margin not overriding antennules. Eyes: well developed, round. Frontal lamina: anterior margin angled. Pereonites: 1-7 with 2 transverse carinae; 4-7 with tubercles. Pleonites: 3-5 with tubercles. Pleonite 4: ventral margin free of pleonite 3; posterodorsal margin apex broadly rounded dorsally but meeting convex ventral margin at a point. Pleotelson: dorsal surface with paired tubercles in rows, (3 in each row, forming an indistinct ridge parallel to each lateral margin), conspicuous fine setae absent; anterolateral margins convex; posterolateral margins concave; apex truncate; 2-6 (usually 2 or 4) robust setae across apex. Penes: present. Pereopod 1: propodus without plumose setae. Pereopods 4-6: basis posterodistal angle robust setae absent. Pleopod 2 appendix masculina: arising subbasally; extending beyond tip of endopod, 1.46 length of endopod from insertion point; margins sinuate, tapering along entire length; slender; apex not at angle to margins, bluntly rounded. Uropods: endopod not dimorphic; lateral margin straight for proximal twothirds, convex at distal third; exopod not dimorphic; lateral margin straight, robust and plumose setae continuous along margin.
Additional descriptive characters based on holotype. Body: length approximately 2.6 greatest width; white in alcohol; chromatophores absent; cuticular surfaces scale-like.
Cephalon: tubercles absent. Eyes: visible in ventral view; black in alcohol; partially overlapped by pereonite 1; ommatidia in rows, 7 ommatidia in horizontal diameter, 7 ommatidia in vertical diameter. Interocular furrow: distinct, not extending across cephalon. Frontal lamina: length approximately 1.9 basal width; penta- gonal; lateral margins divergent; apex not projecting, not visible in dorsal view, not expanded, in 1 plane (not stepped). Clypeus: triangular, not produced.
Pereonites: 4-7 length subequal and longest, 1-3 subequal; tubercles small, fine, subequal, continuous across entire posterior margin.
Pleonites: 1-5 equally visible along dorsal margin; tubercles small, subequal, continuous across entire posterior margin.
Pleotelson: length 0.85 basal width; anterodorsal uropodal sutures present; 4 robust setae across apex; plumose setae restricted to posterolateral margins, numerous proximal to robust setae.
Antennule: just reaching pereonite 1. Peduncular bases touching; articles 1-2 free; article 1 length less than width, subequal to article 2; article 2 longer than wide, with a few scattered slender and penicillate setae; article 3 longer than combined lengths of articles 1-2, length greater than width. Flagellum shorter than peduncle; articles not compressed (lengths of most greater than half width); 8-articulate; aesthetascs not iridescent. Antenna: 0.3 length of body, when extended against body reaching to posterior of pereonite 3. Peduncular article 2 shorter than article 3; article 4 much longer than article 3, posterodistal angle with 4 slender setae, anterodistal angle with 5 slender setae; article 5 subequal in length to article 4, posterodistal angle with 2 penicillate and 2 slender setae, anterodistal angle with 1 penicillate and 7 slender setae. Flagellum 19-articulate; setal brush absent. Mandible: molar medial surface covered with short fine slender setae, cluster of long slender setae proximally present, long slender setae in submarginal row across 0.75 length of anterior margin; marginal robust setae close set. Setal row with 15 robust setae; medial surface covered in fine setae. Maxillule: medial lobe lateral margin protuberance absent; lateral lobe with 10 robust setae on distal surface and 2 slender setae. Maxilla: lateral lobe with 4 plumose and 1 slender setae; medial lobe with 14 plumose setae, medial plumose setae subequal to proximal setae; middle lobe with 4 plumose and 8 slender setae. Maxilliped: right endite with 1 coupling hook, left endite with 2 coupling hooks.
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Figure 3. Cirolana australis sp. nov., holotype. Scales = 0.5 mm.
Pereopods: 1-3 merus posterior margin robust setae strongly molariform on 1 only; 2-7 coxal furrows complete. Pereopod 1: posterior margin setose fringe absent; propodus robust; dactylus shorter than 0.5 propodus length.
Penes: separated by more than width of both penes; forming flattened lobes; length approximately 1.5 basal width.
Pleopods: exopod suture complete on 3-5. Pleopod 1: exopod medial margin tapering evenly, proximolateral robust seta present; endopod shorter than exopod, lateral margin slightly concave.
Uropods: extending beyond pleotelson. Peduncle ventrolateral angle without robust setae, with 13 plumose setae; lateral margin robust seta absent; distolateral angle rounded. Endopod medial margin convex, with 5 robust setae, plumose setae along entire length; apex subbifid with lateral spine largest, with 1 minute medial robust seta, setal cluster formed by plumose and slender setae; lateral margin with 4 robust setae, plumose setae along entire length. Exopod 0.94 length of endopod; medial margin convex, with 4 robust setae, plumose setae along entire length; apex subequally bifid, without robust setae, setal cluster formed by slender setae; lateral margin with 7 large robust setae, plumose setae along entire length.
Sexual dimorphism. Females differ from males only in the primary sexual characters.
Variation. Pleotelson and uropod robust setal counts from margins (N = 20, subsample of 10 males and 10 females from AM P59352): Pleotelson: 1:1 (30%), 2:1 (40%), 2:2 (25%), 3:3 (5%). Endopod: (medial) 5 (10%), 6 (70%), 7 (20%); (lateral) 3 (65%), 4 (35%). Exopod: (medial) 4 (75%), 5 (25%); (lateral) 5 (10%), 6 (40%), 7 (45%), 8 (5%). Subadult males (19 mm, AM P59352) have the vas deferens opening almost flush to the surface of the sternite and the appendix masculina inserted submedially.
Size range. Mancas approximately 7 mm, adults to approximately 25 mm.
Etymology. Australis, Latin, southern, referring to the position of the type locality.
Distribution. Eastern and southern Tasmania; 1000-1312 metres.
Remarks. Cirolana australis is most readily differentiated by the ornamentation of the somites, coupled with the sinuate lateral margins and truncate apex of the pleotelson, low number of robust setae on the pleotelson apex, straight lateral margins of the uropod rami, and continuous distribution of the robust and plumose setae along the uropod exopod lateral margin. Other species of Cirolana in which robust setae occur on the margins of the pleotelson usually have six or more, but four have also been recorded in C. rugicauda Heller, 1861 . Cirolana rugicauda is distinguished from C. australis by (in C. rugicauda): the rounded apex of the frontal lamina; the projecting clypeus (a character which has been used to diagnose genera and groups of genera excluding Cirolana, e.g. Bruce (1986) ); and pleonite 3 enclosing pleonite 4 (Vanhöffen, 1914; Barnard, 1940; Kensley, 1978) . Cirolana sulcata Hansen, 1890 and Cirolana transcostata Barnard, 1959 may be difficult to distinguish from C. australis but have a frontal lamina with a rounded apex, and uropods with lateral margins that are more convex. Cirolana tuberculata (Richardson, 1910) is also similar but has more prominent tubercles on the pleotelson and uropods with convex lateral margins (Delaney, 1986 Diagnosis. Cephalon: rostrum not extending to frontal lamina, not dividing antennules; anterior margin not overriding antennules. Eyes: well developed, round with upper margin flat. Frontal lamina: anterior margin angled. Pereonites: without transverse carina; tubercles absent (except for 6 indistinct tubercles on submarginal anterior ridge of pereonite 1 in mature males). Pleonites: 3-5 with tubercles. Pleonite 4: ventral margin free of pleonite 3; posterodorsal margin apex broadly rounded dorsally but meeting convex ventral margin at a point. Pleotelson: dorsal surface with 2 paired tubercles, conspicuous fine setae forming dense patch in males; anterolateral margins almost straight and angling posteriorly toward midline; posterolateral margins straight, contiguous with anterolateral margins; apex rounded; 8-11 (usually 10) robust setae on margins. Penes: present. Pereopod 1: propodus without plumose setae. Pereopods 4-6: basis posterodistal angle with 1 strongly sclerotized robust seta. Pleopod 2 appendix masculina: arising subbasally; extending beyond tip of endopod, 1.22 length of endopod from insertion point; margins straight, parallel along most of length, but tapering toward apex; slender; apex not at angle to margins, tapered to finely acute point. Uropods: endopod dimorphic, males with dorsal setae; lateral margin slightly convex. Exopod dimorphic, males with dorsal setae; lateral margin convex, robust and plumose setae continuous along margin.
Additional descriptive characters based on holotype. Body: length approximately 3.35 greatest width; cream in alcohol; chromatophores, small, brown in alcohol, scattered over body; Cuticular surfaces scale-like.
Cephalon: with 4 indistinct tubercles, 2 medially and 2 along posterior margin. Eyes: visible in ventral view; orange-tan in alcohol; partially overlapped by pereonite 1; ommatidia in rows, 10 ommatidia in horizontal diameter, 9 ommatidia in vertical diameter. Interocular furrow: distinct, extending across cephalon, smoothly convex. Frontal lamina: length approximately 2 basal width; pentagonal; lateral margins parallel; apex not projecting, not visible in dorsal view, not expanded, in 1 plane (not stepped). Clypeus: triangular, not produced.
Pereonites: 1 longest, 4-6 length subequal and longer than 2-3 and 7 which are subequal.
Pleonites: 1-5 visible but 1 almost completely Figure 6 . Cirolana comata sp. nov., holotype, except female = paratype, 17.5 mm, AM P59356. Scales = 0.5 mm.
concealed along dorsal margin by pereonite 7; tubercles not continuous across entire posterior margin, pleonite 3 tubercles small, subequal, pleonite 4 median tubercles prominent, pleonite 5 lateral tubercles prominent. Pleotelson: length 0.88 basal width; anterodorsal uropodal sutures present; 5 robust setae on each posterolateral margin; plumose setae restricted to posterolateral margins, numerous proximal to robust setae.
Antennule: just reaching pereonite 1. Peduncular bases touching; articles 1-2 free; article 1 length subequal to width, greater than article 2; article 2 wider than long, anteromedial margin with 1 penicillate seta, posterodistal angle with 2 penicillate setae; article 3 shorter than combined lengths of articles 1-2, longer than article 1, length greater than width. Flagellum longer than peduncle; articles not compressed (lengths of most greater than half width); 16-articulate; aesthetascs iridescent. Antenna: 0.41 length of body, when extended against body reaching to posterior of pereonite 4. Peduncular article 2 and article 3 subequal in length; article 4 much longer than article 3, with 4 slender setae at anterodistal angle, 1 penicillate seta on posteromedial margin, 2 slender setae at posterodistal angle; article 5 longer than article 4 and all other articles, with 1 slender and 2 penicillate setae at anterodistal angle, 2 penicillate and 1 slender setae at posterodistal angle. Flagellum 35-articulate; setal brush present.
Mandible: molar medial surface covered with short fine slender setae, cluster of long slender setae proximally present, long slender setae submarginal to anterior margin absent; marginal robust setae close set. Setal row with 11 robust setae; medial surface without setae. Maxillule: medial lobe lateral margin protuberance well developed; lateral lobe with 11 robust setae on distal surface. Maxilla: lateral lobe with 6 slender setae; medial lobe with 12 slender and 7 plumose setae, with 2 medial plumose setae longest and bent; middle lobe with 13 slender setae. Maxilliped: right and left endite with 2 coupling hooks.
Pereopods: 1-3 merus posterior margin robust setae strongly molariform on 1 only; 2-7 coxal furrows complete. Pereopod 1: posterior margin setose fringe absent; propodus robust; dactylus long, 0.5-1 propodus length.
Pleopods: exopod suture complete on 3-5 (but indistinct). Pleopod 1: exopod medial margin tapering evenly, proximolateral robust seta present; endopod length subequal to exopod, lateral margin slightly concave.
Uropods: extending beyond pleotelson. Peduncle ventrolateral angle with 2 robust setae and 1 plumose seta; lateral margin robust seta present; distolateral angle rounded. Endopod medial margin convex, with 6 robust setae, plumose setae along entire length; apex subbifid with lateral spine largest, without robust setae, setal cluster formed by plumose and slender setae; lateral margin with 2 robust setae, plumose setae along entire length. Exopod 0.86 length of endopod; medial margin convex, with 3 robust setae, plumose setae on distal two-thirds; apex subbifid with lateral spine largest, without robust setae, setal cluster formed by slender setae; lateral margin with 6 large robust setae, plumose setae along entire length.
Sexual dimorphism. Females differ from males in the primary sexual characters and do not develop the dense patches of setae found on the dorsal surface of the pleotelson, uropod endopod and uropod exopod, or the prominent lateral tubercles on pleonite 5 and dense brush of setae formed on the proximal articles of the antennal flagellum. The tubercles on the cephalon, pereonite 1, pleonites 3-4 and on the pleotelson are also absent in females.
Variation. Pleotelson and uropod robust setal counts from margins (N = 20, subsample of 10 males and 10 females from AM P39356): Pleotelson: 4:4 (5%), 4:5 (5%), 5:5 (85%) , 5:6 (5%). Endopod: (medial) 5 (70%), 6 (30%); (lateral) 1 (5%), 2 (95%). Exopod: (medial) 2 (5%), 3 (95%); (lateral): 5 (65%), 6 (35%). Males approximately 6 mm long lack tubercles, and the dorsal setae on the pleotelson and uropods. Etymology. Comata, Latin, hairy, referring to the dense setae found on the dorsal surfaces of the pleotelson and uropod rami in mature males.
Distribution. Off north-east Queensland; 65-105 metres.
Remarks. The prominent lateral tubercles on pleonite 5 and the dense patch of setae on the pleotelson distinguish mature males of Cirolana comata and C. dissimilis from those of other species in the genus. Cirolana comata differs from C. dissimilis in having a dense patch of setae on the dorsal surface of the uropod rami, a setal brush on the antenna in mature males and a strongly sclerotized robust seta at the posterodistal angle of the basis of pereopods 4-6 (4-5 in C. dissimilis). Females and immature males of C. comata and C. dissimilis are difficult to distinguish from other species but the lack of chromatophores, lack of strong tubercles or other sculpting on the somites, rostrum not extending to the frontal lamina, relatively high number of robust setae on the pleotelson, shape of the pleotelson, presence of a strongly sclerotized robust seta at the posterodistal angle of the basis of pereopods 4-5 (C. dissimilis), or 4-6 (C. comata), and the continuous distribution of the robust and plumose setae along the uropod exopod lateral margin are diagnostic. Cirolana indica Nierstrasz, 1931, which is only known from a single female which lacks tubercles or ridges, may be similar to C. comata and C. dissimilis. However, C. indica is described as having a row of plumose setae along the posterodistal angle of the propodus of pereopod 1 which is lacking in these species. Cirolana meinerti Barnard, 1920 apparently has a patch of setae on the dorsal surface of the pleotelson and may also be similar to C. comata and C. dissimilis in other respects. However, C. meinerti is described as having medial tubercles on pleonite 5 which are more prominent than the lateral tubercles. This is not the case in C. comata or C. dissimilis. Mature males of C. pleonastica Stebbing, 1900 develop a dense patch of setae on the dorsal surface of the uropod exopod, as in C. comata. However, they do not develop a similar patch on the uropod endopod or the pleotelson (Bruce, 1995) . Cirolana comata and C. pleonastica are also distinct in many other features including the sculpting of the somites, and the shape and setation of the pleotelson.
Cirolana dissimilis sp. nov. Diagnosis. Cephalon: rostrum not extending to frontal lamina, not dividing antennules; anterior margin not overriding antennules. Eyes: well developed, round with upper margin flat. Frontal lamina: anterior margin angled. Pereonites: without transverse carina; tubercles absent (except for 4 indistinct tubercles on submarginal anterior ridge of pereonite 1 in mature males). Pleonites: 3-5 with tubercles. Pleonite 4: ventral margin free of pleonite 3; posterodorsal margin apex broadly rounded dorsally but meeting convex ventral margin at a point. Pleotelson: dorsal surface with 2 paired tubercles, conspicuous fine setae forming dense patch in males; anterolateral margins convex; posterolateral margins convex; apex rounded; 8-11 (usually 10) robust setae on margins. Pereopod 1: propodus without plumose setae. Pereopods 4-6: basis posterodistal angle with 1 strongly sclerotized robust seta on pereopods 4-5 only. Penes: present. Pleopod 2 appendix masculina: arising basally; extending beyond tip of endopod, 1.21 length of endopod from insertion point; margins straight, parallel along most of length, but tapering toward apex; slender; apex not at angle to margins, tapered to finely acute point. Uropods: endopod not dimorphic; lateral margin slightly convex; exopod not dimorphic; lateral margin straight, robust and plumose setae continuous along margin.
Additional descriptive characters based on holotype.
Body: length approximately 3.6 greatest width; cream in alcohol; chromatophores absent; cuticular surfaces scale-like.
Cephalon: with tubercles, 4 indistinct along posterior margin. Eyes: visible in ventral view; black in alcohol; partially overlapped by pereonite 1; ommatidia in rows, 9 ommatidia in horizontal diameter, 8 ommatidia in vertical diameter. Interocular furrow: distinct, extending across cephalon, smoothly convex. Frontal lamina: length approximately 2 basal width; pentagonal; lateral margins concave; apex not projecting, not visible in dorsal view, not expanded, in 1 plane (not stepped). Clypeus: triangular, not produced.
Pereonites: 1, 4-6 length subequal and longest, 2-3 and 7 subequal.
Pleonites: 1-5 visible but 1 almost completely concealed along dorsal margin by pereonite 7; tubercles not continuous across entire posterior margin, pleonites 3-4 tubercles small and subequal, pleonite 5 lateral tubercles prominent.
Pleotelson: length 0.79 basal width; anterodorsal uropodal sutures present; 5 robust setae on each posterolateral margin; plumose setae restricted to posterolateral margins, numerous proximal to robust setae.
Antennule: just reaching pereonite 1. Peduncular bases touching; articles 1-2 free; article 1 length subequal to width, subequal to article 2; article 2 longer than wide, with 1 penicillate seta at posterodistal angle and on anterolateral margin; article 3 shorter than combined lengths of articles 1-2, longer than article 1, length greater than width. Flagellum longer than peduncle; articles not compressed (lengths of most greater than half width); 19-articulate; aesthetascs iridescent. Antenna: 0.38 length of body, when extended against body reaching to posterior of pereonite 4. Peduncular article 2 shorter than article 3; article 4 much longer than article 3, with 1 penicillate seta on posterolateral margin, 3 slender setae at posterodistal angle; article 5 longer than article 4 and all other articles, with 2 penicillate setae at anterodistal angle, 4 slender and 1 penicillate setae at posterodistal angle. Flagellum 41-articulate; setal brush absent.
Mandible: molar medial surface covered with short fine slender setae, cluster of long slender setae proximally present, long slender setae submarginal to anterior margin absent; marginal robust setae close set. Setal row with 15 robust setae; medial surface without setae. Maxillule: medial lobe lateral margin protuberance well developed; lateral lobe with 10 robust setae on distal surface. Maxilla: lateral lobe with 4 slender setae; medial lobe with 4 slender and 14 plumose setae, with medial plumose seta longest and bent; middle lobe with lateral row of 10 long slender setae and medial row of 10 short slender setae. Maxilliped: right and left endite with 2 coupling hooks.
Pleopods: exopod suture complete on 3-5 (but THREE NEW SPECIES OF CIROLANA 359 Figure 8 . Cirolana dissimilis sp. nov., holotype. Scales = 0.5 mm. Figure 9 . Cirolana dissimilis sp. nov., holotype, except female = paratype, 21 mm, AM P44797. Scales = 0.5 mm.
indistinct). Pleopod 1: exopod medial margin tapering evenly, proximolateral robust seta present; endopod length subequal to exopod, lateral margin straight. Uropods: extending beyond pleotelson. Peduncle ventrolateral angle with 2 robust setae and 2 plumose setae; lateral margin robust seta absent; distolateral angle rounded. Endopod medial margin convex, with 7 robust setae, plumose setae along entire length; apex subbifid with lateral spine largest, without robust setae, setal cluster formed by slender setae; lateral margin with 2 robust setae, plumose setae along entire length. Exopod 0.83 length of endopod; medial margin convex, with 3 robust setae, plumose setae on distal two-thirds; apex subequally bifid, without robust setae, setal cluster formed by slender setae; lateral margin with 7 large robust setae, plumose setae along entire length.
Sexual dimorphism. Females differ from males in the primary sexual characters and do not develop the dense patch of setae found on the dorsal surface of the pleotelson or the prominent lateral tubercles found on pleonite 5. The tubercles on pleonites 3-4 and on the pleotelson are also less conspicuous in females and are absent in specimens smaller than approximately 20 mm. The indistinct tubercles on the cephalon and pereonite 1 are also absent in females.
Variation. Pleotelson and uropod robust setal counts from margins (N = 20, subsample of 10 males and 10 females from AM P44797): Pleotelson: 4:4 (15%), 4:5 (25%), 5:5 (55%), 5:6 (5%). Endopod: (medial) 5 (20%), 6 (55%), 7 (25%); (lateral) 2 (100%). Exopod: (medial) 3 (95%), 4 (5%); (lateral) 5 (15%), 6 (45%), 7 (40%). In males, development of tubercles on the somites and the patch of setae on the pleotelson appear to be associated with maturity. Males approximately 9 mm long lack tubercles, while males approximately 12 mm long have tubercles on the cephalon and pereonite 1, and weakly developed on the pleonites. Males of 12 mm in length, and shorter, lack the patch of setae on the pleotelson.
Size range. Adults 7.5-21 mm.
Etymology. Dissimilis, Latin, dissimilar, referring to the sexually dimorphic pleotelson and pleon. Remarks. See Cirolana comata. Keable (1997) recorded that in Darwin Harbour Cirolana dissimilis (as C. sp. 1) was one of the numerically dominant scavengers collected among subtidal rock and coral reef habitats, and was also collected in lower numbers from the scour zone of the main channels where gravel sediments predominate.
